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ABSTRACT 



The use of a microwave network to establish 
educational information links between four New Hampshire campuses is 
considered in this report. A budgetary estimate is made for a two-way 
microwave circuit between these points and a two-way microwave 
circuit, between Durham and Saddleback Mountain. The proposed 
microwave path, the proposed route for a microwave system, and the 
proposed and existing educational television network are illustrated. 
The possibilites that the new technology of information transfer 
bring to national libraries and university libraries are described. 
The interface between information seekers and information services is 
discussed. The conclusion is made that television is uniquely capable 
of being both the fastest mode of transmission and, through the 
Data-Plex Systems, the communication system most nearly capable of 
handling mass traffic loads. (MF) 
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Introduction 



This is the final report of the “New Hampshire Information 
Network Study” — a study of the feasibility of establishing edu- 
cational information links between Plymouth State College, 
Keene State College, the University of New Hampshire main 
campus in Durham, and a future University branch in Manches- 
ter. The study was based on a specific need to explore the use 
of educational television as a means of sharing instructional re- 
sources. It did not stop there, however, because the investigators 
felt that the situation in New Hampshire could serve as an 
appropriate model for other states. The following conditions 
could be applied to many information networks: 

L Audio, video, and data signals can be transmitted between 
institutions. 

2. User profiles can be based on faculties at a large univer- 
sity (UNH/ Durham) and smaller state colleges (Plymouth and 
Keene). 

3. Information needs and communication patterns can be 
based on relationships between a information-producing institu- 
tion (the University) and an information-using institution (the 
State College ) . 

4. Information needs and communication patterns can be 
based on relationships between a university branch campus on 
die one hand, and a university or state college on the other. 

5. Information needs and communication patterns can be 
based on relationships between the two state colleges with 
similar patterns of operation. 

6. Information needs and communication patterns can be 
based on relationships between state information networks (in 
this case, networks in Maine, New Hampshire, and Vermont). 

As a first step, the investigators studied the technical prob- 
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lems of interconnection as they relate to information technology. 
After a review of the literature in this field, it was obvious that 
this society has the technological skilk to build devices to meet 
any anticipated need . The investigators also studied a number of 
regional interconnection projects, existing and proposed. It was 
felt that this might result in a broader, more comprehensive 
system for New Hampshire. As a result, it was determined that 
a microwave system between the three campuses would be more 
useful if it would carry audio , vide o, and data signals , and not 
just television alone. 

In the second phase of the study, resource teams were de- 
veloped to consider problems relating to the information net- 
work, and appropriate commercial agencies were invited to 
prepare plans for microwave links. It soon became apparent that 
it would he more economical to share the system with other 
small colleges in the state . Similar programs in Vermont and 
Maine were considered in order to make appropriate provisions 
for future linkage between the three state information systems. 
Consideration was also given to the electronic equipment already 
available on each campus; however, it was understood that future 
systems would require new encoding and decoding devices, with 
increased capability. The investigators were not seeking a single, 
integrated, "all purpose” system, and foresaw that linkage might 
eventually be achieved by the interconnection of several inde- 
pendent systems, coordinated to provide different types of access 
to information. 

The next step was to explore the information-gathering be- 
havior of college faculty members. Availability of information 
implies that we are able to identify the user, determine what 
type of information he uses or wants to use, discover where he 
wants to use it, and how he wants to use it. This study attempted 
to identify the information-gathering behavior of users and sys- 
tems that would satisfy this definition of "availability.” The 
literature in the information sciences indicated that most informa - 
tion systems have a relatively low rate of utilization because 
faculty members found them inconvenient to use. It was the 
purpose of this aspect of the study to develop a model of the 
behavior patterns of information seekers and contribute to the 
design of information systems that provide a maximum amount 
of relevant data with a minimum amount of effort by a faculty 
member. 
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The final step was to prepare an “action plan” to enable the 
University of New Hampshire and the two State Colleges to take 
specific steps to implement the proposed system. 
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Part I 

Toward A New Hampshire 
Information Network 



“I remember well during the war when at a conference to 
unify military information services , the chairman . . . showed us 
the futility of our efforts by remarking that in all of his forty 
years of experience he had never found anyone who failed to get 
the information he wanted, provided he knew the right person 
to ask” — Bernal 

Software and Hardware 

It has been estimated that a two-way ‘loaded” microwave 
system could be provided for $515,000, if the existing facilities 
of the New Hampshire Network could be shared. Such a system 
would provide links between Plymouth State College, Keene 
State College, the University of New Hampshire, and the Merri- 
mack Valley Branch. In addition, the system would be accessible 
to most of the smaller colleges in New Hampshire, including the 
eight colleges in the “New Hampshire College and University 
Council.” 

Technical specifications have been provided for the micro- 
wave links, and they have been reviewed by a registered tele- 
vision engineer. Again, they support the feasibility of such a 
system. 

The College and University Council has met several tunes 
with Charles Morchand of Data-Plex Systems, Inc., and repre- 
sentatives of the Riverside Research Institute. It has been pro- 
posed that the facilities of the New Hampshire Network be used 
to field-test a library information system that would provide 
rapid, inexpensive facsimile transmission between the libraries 
of the eight institutions. Prototype devices are now being de- 
veloped by Riverside Research Institute for Mr. Morchand. The 
Council has indicated its interest in the project which would in- 
clude Keene, Plymouth, and UNH/Durham. 
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Dean Seibert, associate dean of regional affairs for the Dart- 
mouth Medical School, is exploring the use of two-way television 
for medical education. Preliminary discussions have focused on 
using existing ETV microwave * quiet hours” to transmit between 
Dartmouth Medical School and the University of Vermont Med- 
ical School. Another plan is to interconnect the University of 
New Hampshire with Mary Hitchcock Memorial Hospital in 
Hanover to facilitate the training of medical technologists. Dis- 
cussions have been initiated to examine possible uses of the 
existing network during periods when it is not being used for 
regular programs. 

The New England Library Information Network has received 
its fifth grant from the Council on Library Resources to assist 
in the creation of a computer-based regional center, operated to 
provide technical services to the libraries of New England. Six 
libraries are now interconnected by a teletype network to an 
experimental computer installation. Designed initially for college 
and university, the Network will, when fully operative, be capable 
of providing services to state libraries systems as well. It is antici- 
pated that the project will be capable oj c handling these services 
for as many as sixty-four libraries within che near future. This 
number will be expanded as rapidly as the project acquires 
greater computer capacity. 

In addition to book cataloging services, the center will 
serve as a connecting link between New England and other 
computer-based information centers throughout the nation, thus 
greatly expanding the information base for all users of research 
libraries. 

Information-Seeking Behuvior 

The use of electronic media to supply graphic output of 
information has made swift progress in recent years. Important 
information is becoming available in a variety of casily-under- 
standable, easily-read, and speedily-processed forms. The tech- 
nologies that make this possible are growing at an increasing 
rate — faster almost than the knowledge of how this can be accom- 
plished and can be made available to potential usem. In fact, 
the present level of use for such systems is not commensurate 
with the effort or the expenditure involved in their creation. 
The interface between the system and the users is relatively 
inefficient, and in order to achieve the full potential of the 
storage and retrieval capabilities of these systems, it is import- 
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ant to be more precise about the characteristics of the interface 
system. 

An earlier study of the feasibility of establishing educational 
information links between six land-grant universities in New 
England identified the following questions for further study: 

L What types of spaces must be designed to send and re- 
ceive information? 

2. Where should these spaces be located on the campus? 

3. How will such a system change the role of existing li- 
braries, computer centers, ETV studios, and other information 
agencies? 

4. How is the system to be managed and where will the 
control center be located? 

5. What additional personnel will be required and how will 
they be trained? 

A brief study of the behavior of information-seekers on the 
faculty of the University of New Hampshire has emphasized the 
need for a ‘‘Query Formalizer” who can assist in the search for 
an unfamiliar source. Professors who demand an increase in 
holdings while complaining about the overabundance of infor- 
mation may be reflecting the frustrations of an unsuccessful 
information search. They rarely ask the librarian for the physical 
location of a known source but they search their personal libraries 
or ask the advice of a colleague. 

This study may lead to a new series of questions about the 
design of information systems. For example: 

1. How can we make personal libraries available to an 
information seeker who has departed from his ov.n field into 
an adjacent one in which he does not have personal contacts? 

2. Can the interface be improved by providing the services 
of a “Query Formalizer” who assists the seeker by helping him 
identify the question that he wants to ask? 

3. How can we build in feed-back to the inquirer at various 
stages in the process? 

4. Can we develop a retrieval system that will facilitate the 
search for an unfamiliar source using the services of a query 
formalizer to structure the questions and feedback loops to 
reduce the information field? 

5. Can we develop a retrieval system that can be accessed 
from the work station of the information seeker? 

6. Would we receive the same results if we were to conduct 
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these interviews at small colleges with less adequate library 
holdings? 

These are some of the questions that face the builders of 
information systems. It is expected that the thrust of the NELI- 
NET project, the Dartmouth Medical School program, the Col- 
lege and University Council, and the growth of University 
branches in Manchester, Berlin, and other locations will cause 
us to continue our search for new answers .... and our search 
for the right person to ask. 
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Part II 

Information 

Technology 



The Need 

In the December 1966 issue of EDUCOM, Burton Adkinson 
pointed out the need for a “national system” of library informa- 
don services for researchers, practioners, and students. 

Among the ongoing activities intended to strengthen library 
services are these: (1) experiments at the Library of Congress, 
National Library of Medicine, and Yale University to develop 
automated catalogs; (2) the development of national abstracting 
and indexing systems organized along scientific discipline or 
other topical lines susceptible to the maximum possible mechan- 
ization of processing and interchange* (3) experiments to speed 
up the increased flexibility in primary publications, such as are 
now being conducted by the American Chemical Society; and 
(4) other specialized projects which include library activities 
as part of their area of interest, such as Project Intrex at 
the American Institute of Physics information project being 
pursued in cooperation with Project MAC at M.I.T., and the 
development of die interuniversity communications network 
known as EDUCOM. 

Mr. Adkinson felt that, since no library can be self-sufficient 
either in comprehensiveness of its collections or preparation of 
indexes and catalogs, a national system must evolve. This will 
include one or more national libraries that will prepare auto- 
mated catalogs and indexes of materials in its field; plus re- 
gional and state systems using the products of the national, 
regional, and state systems and developing their own specialized 
tools and services. 1 

Since these systems will not evolve without planning, it is 

1 Adkinson, B., "National System for Libraries/* EDUCOM vol. 1, no. 
8:11, December, 1966. 
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